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Incidental Catch and Mortality of Loggerhead Sea Turtles by the Shrimp

Trawl Fishery of the Southeast U. S.

INTRODUCTION -£

- This report reviews research data col]ected on the 1nc1denta1?Catch L
and morta11ty of loggerhead sea turtles in the shrimp trawl fishery of the .
sou;heast United States. The two sources of data used in this report are
from (1) Sea Turtle Excluder Trawl Development Project, 1978 - present,
and (2) Sea Turtle Incidental Catch and Mortality Project, 1979 - present.
During both of these projects, observers were placed on board commercial |
shrimp vessels to record commercial catch data and to record (and resuscitate,
if needed) incidentally caught sea turtles. The data have been summarized
into the following four areas of the southeast:

(1) South Atlantic - South Carolina, Georgia, East Florida

(2) West Florida - Key West, FL to Pensacola, FL

(3) Northeast Guif - Pensacola, FL to Mississippi River

{4) Northwest Gulf - Louisiana from Mississippi River to Texas

The data have been summarized for each of these four areas (1) mean
sea turtle capture rates, (2) total estimated sea turtle captures, (3)
total estimated sea turtle mortalities, and (4) total estimated sea turtie
mortalities with resuscitation. These values are primarily for loggerhead
sea turtles, which comprised 95.1% of the sea turtles caught. All of the

data presented were collected from approximately 1-30 fathoms, the average

—

depth varing with and depending on the area. No data were coliected from
inshore fisheries located in bays, sounds and estuaries.
METHODS

Sea Turtle Incidental Catch and Mortality Project: Beginning in late 1979,

NMFS observers have worked on board commercial shrimp trawlers during actual

fishing operations.
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The observers record number and species of turtle captures, their condition
(dead, alive, comatose, and jnjuries), as well as the location, length of tow,
and gear size. Turtles are also measured, tagged, and released. 'Ebhatosé '
turf]es are resuscitated, if possible.

Sea Turtle Excluder Trawl Development Project: Sea Turtle excluder trawls

have been tested on chartered and cooperating commercial shrimp trawlers since
1978. Paired tows were made with an experimental excluder trawl on one side
of the vessel and an identical standard control trawl on the other side. Data
for this report were only obtained from the standard trawl. As in the incidental
catch and mortality project, NMFS observers worked on board the vessel to
monitor trawl performance, and record the number and species of turtles captured,
their condition, catch location, length of tow, and gear size. Turtles were
measured, tagged, and released. Resuscitation techniques were empioyed if the
turtles was comatose.
RESULTS

Figure 1 is a computer graph of all tows recorded for both projects.
The effort represents over 8,000 tows and over 24,000 hours of actual fishing
time. Figure 2 is a graph of 411 sea turtles captured during the tows. (391
loggerheads, 16 Kemp's ridleys, and 4 greens). Net sizes (headrope Tength)
varied from 45 - 75 feet during the excluder trawl project, and 38 - 80 feet
in the 1nc1denta1 catch project. Usually, catch data were obtained from only
one net during the exc1uder trawl project and from two nets {up to four nets)k
during the incidental catch project.

Data from the two projects should be considered with some caution.
The data were not collected randomly either spatially or temporally. Cooperating
vessels had to be obtained on an as-available basis, although efforts were
made to locate in.certain areas. In addition, the primary objective of the
excluder trawl project was to develop and test sea turtle excluding gear, ahd
test areas were selected to obtain turtle and shrimp capture information for gear

evaluations.
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The catch rates developed, however, are probably representative of the areas worked.

Table 1 summarizes loggerhead sea turtle catch data from the'iour areas.
The;mean e;timated catch rates are 0.0447 turtles per hour for thgﬁébuth o
At]éntic and 0.003 for the Gulf of Mexico, or one turtle caught every 22.4
trquing hours in the South Atlantic and 333.3 hours in the Gulf of Mexico.
Beéause various net sizes were used by the commercial vessels, catch rates for
the two projects were normalized to 100 feet of trawl headrope length.
Normalization was done by dividing each catch rate by the length of the headrope
and multiplying the quotient by 100.

The number of days of fishing effort for the four areas were estimated.
(See attached Supplement). Estimates were normalized to days of fishing with
100-foot headrope length trawls to correspond to turtle catch rate data (Table
1). Days of fishing were converted to hours of fishing by multiplying the
TIMS estimates by ninég?or the south Atlantic and iég#or all Gulf of Mexico areas.
These multipliers represent point estimates of the number of hours fished
per day by vessels in the two respective areas. The average headrope lengths

used by TIMS for their normalizations follow:

South Carolina - 137.4 feet

Georgia - 153.6 feet

East Florida - 123.0 feet

West Florida - 319.5 feet

Alabama - 124.0 feet - ’
Mississippi - 139.0 feet

Louisiana - 100.0 feet

Texas -

131.0 feet

/1 1In addressing sea turtle capture rates, total time that the trawl is in the water
ts considered,



Table 1. Summarized loggerhead turtle catch rates (turtles/hour/100 ft. of

headrope) by project and geographical area based on data from excluder

trawl and incidental catch projects '%" |
Number of Mean Capture Variance
Datg Source Tows {n) Rate (X) (s%)
!
South Atlantic
Excluder Trawl 4212 0.045 0.044
Incidental Catch 603 0.046 0.015
TOTAL 4816 0.045 0.040
West Florida
Excluder Trawl 535 0.006 0.003
Incidental Catch 56 0.008 0.002
TOTAL 492 0.007 0.003
Eastern Gulf |
Excluder Trawl 0 0 0
Incidental Catch 484 0.005 0.002
TOTAL 484 0.005 0.002
Western Guif
Excluder Trawl o _ 1753 0.002 0.001
Incidental Catch 476 0.004 0.001

TOTAL 2229 0.003 0.001




Normalized turtle catch rates were combined from the two data sources and used
with the norma]1zed 1980 effort estimates to estimate annual number of turt!e
captures for the four areas (Table 2) The range of turtles caugﬁ%Aﬁn regions
of the Gulf of Mexico are: W. Florida 878-5,002; E. Gulf 193-2,302; and W. Guif
1,7Qp-6,317. It should be emphasized, however, that these estimates do not include
turtles caught by the inshore shrimp fleets which may be significant in the northern
Gulf.

The turtle capture estimates given in Table 2 should be used cautiously for
several reasons. Primary among these is the lack of randomness in the catch data
which may tend to bias the estimates upward in the south Atlantic and downward in
most of the Gulf of Mexico areas. Additibna1]y, the effort estimates (both days
and hours of fishing) were assumed to exsist without error. How this assumption
affects the capture estimates is unknown, although its overall effect would be to
significantly influence the precision of the estimates. In other words, the
confidence limits associated with the capture estimates would increase if estimates
of the errors associated with effort data had been available.

Estimates for the number of dead loggerhead turtles taken by the shrimp fleets
in the four areas are presented in Table 3. These estimates are presented without
any estimate of error. They were derived based on average tow times recorded for
the four areas by both projects (Table 4). The tow times were assumed to correspond
to comatose and dead percentages found during the Excluder Trawl Proaect as summarized
in Figure 3. A discussion of these percentages including methods, rationa1e, and )
results is given in another special report. It should be noted that the percent
dead and number of dead turtle estimates are valid only if resuscitation is performed

on all comatose turties.



Table 2. Estimated Annual Number of Loggerhead Turtle Captures.

Normalized
Estimated Mean Capture Rate Estimated Mean No. - -
Normalized (+ 95% Confidence of Turtle 95% Lower - 95% Upper
Area . Hrs. Effort* Limits)** " Captures Est. Nembers . Est. Numbers
S. Atlantic 264,141 0.04473 = 12.63% 11,815 10,328 13,312
]
W. Florida, 438,788 0.00668 = 70.05% 2,931 878 5,002
E. Gulf 242,326 0.00514 + 84.57% 1,245 193 2,302
W. Guif 2,037,840 0.00199 = 55.89% 4,055 1,793 6,317
Gulf of
Mexico 2,718,954 8,231 2,864 13,621

* Hours of fishing normalized to 100 ft. of headrope.

** Turtles per hour per 100 ft. of headrope.



Table 3. Estimates of the annual total, comatose, and dead loggerhead turtles

taken in the southeastern shrimp fisheries %
v Area Total Captures Comatose* Dead
S. Atlantic 11,815 3,652 1,653
W. Florida 2,931 1,484 740
Northeast Gulf 1,245 433 202
Northwest Guif 4,055 2,053 1,024
Totals 20,046 7,622 3,619

*Comatose turtles include those that could not be resuscitated; i.e., dead turtles.
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Table 4., Average tow times (hours) and corresponding estimates for the

percent of comatose and dead loggerhead turtles captured in shrimp

trawls 3
Area Average Tow Percent Percent
! Times (Hours) Comatose Dead
South Atlantic 2,4399 30.91 13.89
West Florida 4,0409 50.64 25.26
Northeast Gulf 2,7530 34.81 16.22

Northwest Guif 4,0299 50.64 25.26
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This is due to the requirement imposed on vessel observers to attempt to

revive all turtles taken. If the assumptions are made that all comatose turtles
w111 die w1thout resuscitation, and that only a limited number of $1shermen
actively use resusciation techniques, then the number of comatose turtles given
in {ab]e 3 would represent the best estimate for annual turtle mor£a1ity

directly or indirectly attributable to shrimp trawiers.
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SUPPLEMENT to the REPORT on: Incidental Catch and Mortality of Loggerhead

Sea Turtles for the Shrimp Trawl Fishery of the Southeastern U. S.
#j

Estimates of Standardized Shrimp Trawl Hours

Estimates are presented of standard1zed shr1mp trawl hours by state for the
Gu?f and South Atlantic by year. As noted in the text, even this Tevel

of deta11 represents a considerable amount of effort on our part. We have
had to aggragate information from two different data collection systems

and carry out a special survey to obtain some of the required data. If
monthly detail is required, the amount of additional effort required will

be rather prodigious.

There is a real need to define the level at which we are going to respond

to the DSEIS. The analytical problems involved in the turtle-shrimp
interaction would completely occupy my time for several months and maybe
years if they were to be adequately addressed. It cannot be emphasized too
strongly that this is a very very difficult analytical problem and requires
someone's full concentration and dedication. 1 see an ever increasing
tendency to utilize TIMS in the analytical role for this problem which
concerns me great]y: Once enmeshed it will become impossible to extricate
ourselves and the time required in just communicating with the large number
of players in this game will compietely overwhelm us,

The use and interpretation of shrimp effort data in regard to the DSEIS

must be very caﬁéfﬁ]iy éonsidered. There are rather serious limitations in
the data we collect which restrict the kinds of analyses or projections which
can be made. The shrimp effort data which would be potentially relevant to an
investigation of shrimp-turtle interaction is some subset of the total data
which we collect. Including shrimping times or areas or depth zones where no
natural interaction exists because of turtle distribution and fishing behavior

may, for example, prevent the detection of any relationships which might exist.




The present system of data collection for shrimp involves converting Tandings
by port or- dea]er to catch by area us1ng vessel and boat 1nterV1ew§ i.e. somé
1and1ngs w1th1n a statistical grid may result from catches outs1de-and some
catches inside a grid may be landed outside. Interview levels usually do not
exé%ed 259 and are not uniform over area and time. Thus the variability
involved in catch, effort, CPUE, etc. decreases as the interview level and/or
the size of the areal-temporal strata of interest increase.

The selection of the time-area strata which involve shrimp-turtle inte-
action will, it seems to me, be a developmental or experimental process

so that estimates of error }imits for any biological parameter of interest
are, at present, impossible.

There are, however, some common characteristics of catch data which seem

to be almost universal. They arise primarily from the tendency of fish

and fishermen to aggregate in time and space and from the fact that in-
creasing gear or vessel size raises the potential upper 1limit while the

lower (zero) remains intact. The result is that the variability in any
natural system is almost always a function of the mean and the variability
within some smaller time-area strata be just as large as in a much larger
system. In the data presented here, I use these kinds of relationships to
try to develop measures of variability which would aid in establishing some

Timits on estimates: of §hrimping effort for any selected subset. “-
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Background:

In the data presented here, estimates of shrinmping effort are ba%fd upon-.
determinations of standardized CPUE. For the data collection system used
for shrimp tn the Gulf of Mexico, yessels are identified with 1andings
an& can be matched to a vessel characteristics or operating units file
containing information on gear sf{ze. In the South Atlantic, vessel
{dentifiers are not permitted in landings data files so that standardized
effort information must be obtained by special surveys. In the present
instance, data was obtained by locating those dealers for which net size
could be determined for all vessels landing at a site. In all cases,
days fished is standardized to 100 ft. of net f.e. actual days are in-
creased or decreased by the fatio total .net Yength/100, » Fotal Jandings “and
standardized effort are accumulated for each state for all {nterviewed
(or surveyed) vessels or trips as shown in Table 1. Estimated standard
effort fof non-interviewed trips are obtained by dividing non-interview
landings by the CPUE obtained from selected trips. Column B is the total

- of actual interview (col 3) and estimated non-interview (col 7) effort.

Available data:

For Georgia, South Carolina and North Carolina average net 1ength and
1andings were obtained from a1l dealers for which a1l vessels landing
during the year-could be jdentified. As shown in Table 1, the average
catch for a standard days fishing for all states combined was 473.24 with
a standard deviatfon of 146.4 pounds/day or 31% of the mean catch rate.
The estimate of variability (standard'deviation) in this case represents
the variability 4n standardized catch per day from dealer to dealer. In

the Gulf of Mexico, estimates of standardized catch were obtained from

el
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from interview files by state for the years 1978 and 1879. The average
standardized catch for this period was 488,16 1bs/day with a standard
deviation of 141.45 or 28.9% of the mean catch. In this case,“the
estimates of error are based on the variability in standardizeégcatch
per day from state to state over a fwo year period. In table 1, col 8,
Etotal estimated standardized days fished are determined from each state
for each year. Estimates are based upon average CPUE's for the Gulf

(488.16 pounds per day) and the South Atlantic (473.24 pounds per day).

Averages are used because individual estimates subject to high variability
as a result of Tow interview rates give unrealistic estimates of effort.
This approach may give underestimates of effort in poor years or areas and
over estimates when actual catch rates are unusually high. Total estimated
standard bottom time hours (12 hr Gulf and 7.5 hr. S.A}) for the Gulf and

South Atlantic for the years 78-80 are shown below.

b1 19 80
S.A. 177,772 299,678 316,789
Gulf 2,819,664 2,423,304 2,308,992

Interpretation of variability:

As noted above, meaningful estimates of variability for individual (by state)
estimates of effort are at present impossible. Several questions involving
the representativeness of the interviewed samplie need to be carefully ex-
amined. It shoqu be noted that the relative variability or coeff1c1ent of
variation for the standardized catch per day s/x is the same (approx 30%)
among dealers in the S.A. for a single year as among estimates determined
"by summing a1l information for each state. For the usual 95% level of con-

A A P
fidence, 1imits if applied would be % + .6x or .4x - 1.6x. This is close

When addressing shrimp harvest, only bottom time is considered.



to the half or double rule common in many kinds of fishery data and re-
presents, I believe, the most optimistic 1imits which can be :g_-pp'lied ép

“individual state estimates. Fo.r'g'rouping of a number (n) ofﬁ'states the

<,y

more general formulae for the lower and upper 1imits are

1?(1-;55(9) and :‘(( 1+ :%%)
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These 11 turtles are jncluded in the total of 411 from which the mean
js calculated for the 4 areas. The 11 are not included in the totals by

species, but they are loggerheads.
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RATES WORMALIZED TO 100 FT. NET AND HOUR TOW TIME

J
’ l;'w

GRAND TOTALS
WUNBER OF TOWS IS 8119 MMBER (F TURTLES IS 411
!
TURTLES SHRINP LIVE CATCH HRS FISHED
MEAN 0.0278%9 29.4982 294,28 3.0116
VARIANCE 0. 024739 1445, 6344 216761.72 2.3062
S OF X 226, 2TG481 239496, 26 2064463, 3 2485115

oK (F X2 207139252 18808457.75 22084776544.0 $2338.51
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VARIANCE

som OF X

S OF X2

VARTANCE

S OF X

sun OF X2

RATES NORMALIZED TO 100 FT, MET AND HOLR TOH TIME

NMBER OF TOWS IS 4815

TURTLES

0.044732

0.040031

215.386553

202.3433%1

MPBER OF TOWS IS

TIRTLES:

0. 006686

0,003375

3.951157

2,017418

AREA TOTALS

SOUTH ATLANTIC

SHRIMP
27.5874
1568."0‘599

132833.40

11212170.50

WEST FLA COAST

SHRINP
27,0164
441,0355

15966.68

691573.85

NUMBER OF TURTLES IS 379

LIVE CATCH

269.18

238489.80

1296104, 6

1457938896.0

NUMERER OF TURTLES IS

LIVE CATCH

238,50

332968.43

140950.1

230045540,0

HRS FISHED

2.4399

0.7838

11747.88

32836.27

HRS FISHED

4,0407

3.1015

2388.15

11480.09

b T *ﬂ;‘i‘



HORTHEAST GULF

NUMBER OF TOWS 1S 484

TURTLES SR
N 0. 005147 39,1324
[ 4
VARINACE 0.002357 $652.7131
SN OF X 2.491311 18940, 06
oM OF 12 1.165750 1539431, 34

NORTHWEST GULF

NJMBER OF TOWS IS 2229

TURTLES SHRINP
EAN 0.001993 32,1920
VARIANCE 0.000720 1370,6911
SIM OF X 2.441462 71756.08

SUN OF 12 LO1Z70 - 5364320.38

WUMBER OF TLRTLES IS

LIVE CATCH

447,20

S47220.54

2164428

361101620.0

RMEER OF TURTLES 1§

LIVE CATCH

184.37

93814.44

410758.9

195666790.0

HRS FISHED &
£ .
2,753
2“IW
1302.45

4832.70

17

HRS FISHED
4,0299
3.3259

8982.67

43609, 4



MEAN

VARIANCE

o OF X2

DATABASE ANT! ARER TOTALS

DATA BASE IS EXCLUDER TRAWL

NMBER OF TONS 15 4212

TURTLES SHRIMNP

0.044614 26,3433

0.043£51 1254.0393
187,522127 110938, 06
192, 199005 8203763.25

"

DATA BASE IS EXCLUDER TRAWL

— Wema

NUMBER OF TOWS IS 535
TURTLES SHRINP

0.0063526 26,8676

GENERAL AREA 1S SOUTH ATLANTIC

NUMBER OF TURTLES IS 269

LIVE CAT(CH

278.07

237483.47

1171239.9

1325732064.0

HRS FISHED

2,4418

0.76%5

10284.85

28353.92

GENERAL ARER 1S WEST FLA COAST

MUMBER OF TURTLES IS

LIVE CATCH

243,24

7

HRS FISHED

3.9875

1]
. M |.,~l)p’l



" WRIANCE ©0.003457 33,8273
SUM OF X 3.491687 14374.18
SUM OF X2 1.890391 575141,68

DATA BASE 1S EXCLUDER TRAWL

MUMBER OF TOWS IS 0

TURTLES SHRIN®
MEAN 0 ¢
VARIANCE 0. 0.
S OF X 0. 0.
S OF X2 0. 0.

DATA BASE 1S EXCLUDER TRAWL

NOEER OF TOWS IS 1753

TURTLES SHRI
MEAN 0,001522 31.6617
VARIANCE 0.000720 1302.9926
M OF X 2.668404 T5502.92

FHLIAS 0L L VLY
130134.9 2133.32
220024826.0 ¥896.34

GENERAL AREA 1S NORTHERST GULF

NUMBER OF TURTLES IS 0

LIVE CATCH HRS FISHED
0. 0.
0. 0.
0. 0.
0. 0

GENERAL AREA 1S NORTHWEST GULF

NMEER OF TURTLES IS 7

LIVE CATCH HRS FISHED

16475 3.9768

45491, 29 3.0988
6974.42

288803.7

A

li"..
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RV LD

DATA BASE IS INCIDENTIAL CATCH

NUMEER OF TOWS IS

603
TURTLES SHRIWP
MEAN 0.045545 36,2775
VARIANCE 0.014773 3580.7743
oM OF X 27464419 21875,33
Se OF X2 10. 144350 - 300740869

DATA BASE IS INCIDENTIAL CATCH

NMBER OF TOWS 1S 56 -

MMEER OF TURTLES IS

ALTVILOQL

. .,ﬁ‘i“ﬂ'ﬂ"l\

GENERAL AREA 1S SOUTH ATLANTIC

NUMBER OF TURTLES IS

110
LIVE CATCH HRS FISHED
207,07 2.4263
243107.66 0.6845
124854, 4 1443.03
172204812.0 &0E2.36

GENERAL AREA 15 WEST FLA COAST

2
TURTLES SHRIMP LIVE CATCH HRS FISHED
MEAN 0.008205 26.4382 193.22 4.5506
VARIANCE 0.00224} 1293.5042 16461971 7.7110
M OF X 0, 459450 1592, 94 10820.2

4.8



Sm OF X2

f

MEAN

VARTANCE

SUM OF X2

VARTANCE
S OF X

SUM OF X2

0.127027 116431.78

DATA BASE IS INCITENTIAL CATCH

NOBER OF TOWS IS 484

TURTLES SHRINF
0,005147 39,1324
0.002387 1652.7131
2,4%1311 18940.08
1.1657%0 1539431. 34

DATA BASE 15 INCIDENTIAL CATCH

NUMBER OF TOWS IS 476

TURTLES: SHRIF
0.003725 34,1453
0.000718 1619, 355
1.773058 16253.18
0. 347583 1324162,86

10044722,

GENERAL AREA 1S NORTHEAST GRF

NUMBER OF TURTLES IS é

LIVE CATCH HRS FISHED

457.20 27530

547220.94 2.4109
216444,8 1332.45
361101620.0 4832.70

GENERAL AREA 1S NORTHWEST GULF

NMBER OF TURTLES IS 10

LIVE CATCH HRS FISHED

256,63 84,2253

742685, 51 4.1221
122155.2 2011.25
65434144,0 10456, 15



RATES NORWALIZED 70 200 FT. NET AND HOUR TOW TIME

GRAND TOTALS BY SPECIES

LOGGERHEAD RIDLEY GREEN HASBILL
WIGERs om0 16 4 0
MEAN 0,0256835 0.0013881 0.0001510 0.
VORIANCE 0,0233716 0.0012574 0.0000519 0.
SMOF X 2055239906 11.2702961 1.2261776 0.
SUMOF X2 195.0844773 10, 2228581 0.4219000 0.

TOTALS BY AREA AND SPECIES
SOUTH ATLANTIC

LOGGERHEAD RIDLEY GREEN HAWKSBILL
NUNBER 356 TR 3 0
M 0. 0417235 0.0019435 0.0002052 0.
VARIANCE 0.0381375 0.0019028 0.0000758 0.
SUMOF X 200.8984661 9. 4544405 0.9850824 0.

S OF 12 191.9761381 9.1787128 0. 3632107 0.



WEST FLA CORST

L OGGERHEAD RIDLEY GREEN HARYSBILL

NIMEER 9 0 0 0y
YERN 0. 0064855 0. 0. 0.
wriach 0.0033746 0. 0. 0.
SN OF X 3.9511572 0. 0. 0.
SMOF X2  2.0074181 0. 0. 0.
NORTHEAST GULF
LOGGERHEAD RIDLEY GREEN HAWKSBILL
MMEER 3 0 0 0
MM 0,0026585 0. 0. 6.
VARIANCE 0.0011952 0. 0. 0.
S OF X 12868575 0. 0. 0.
SMOF X2 0.581015% o 0. 0.
NORTHWEST GULF
LOGGER-EAD RIDLEY GREEN RASBILL
NUMEER 12 ’ 1 .0

HEAN 0.0010711 0.0008147 0.0001068 e.



VARIANCE

Sm OF X2

-

0.0002285
2.3875106

0.5118851

0.0004580

1.8158557

1.0441553

0.0000254
0.2380952

0.0565893

0.

0.

0.

"d



RATES NORMALIZED TO 100 FT. NET AND HOLR TON TI'E

TOTALS BY DATABASE,AREA AND SPECIES

’

DATA BASE IS EXCLUTER TRAML GENERAL AREA 1S SOUTH ATLANTIC

LOGOERHEAD RIDLEY GREEN HAWKSEILL
NUMEER 250 1 1 0
KEAN 0.0414242 0.0021711 0.0000%1 0.
VARTANCE 0.0416223 0.0021522 0.0000389 0.
SN OF X 174.4786472 9. 1445531 0, 4047491 0.
SUM OF 12 162.4992905 9,0827632 0.1636218 0.

DATA BASE 1S EXCLUDER TRAWL GENERAL AREA 1S MEST FLA COAST

LOGGERMEAD™ == RIDLEY GREEN HAWKSBILL
MUEER 7 0 0 0
WERN 0. 0065265 0. 0. -0
VARTANCE 0.0034974 0. 0. 0.
SUM OF 3 34916674 0. 0. 0.

oM OF X2 1.8903913 0. 0. 0.



VARTANCE

Sine OF X

SUM OF X2

MEAN

VARIANCE

SUM OF X

S OF X2

DATA BASE IS EXCLUDER TRAWL

0.

0.

0.

RIDLEY

0.

ol

0.

DATA BASE 1S EXCLUDER TRAWL

LOGGERHEAD

0.0003512

0.0001332

0.9661843

i

0.2335047

RILEY

0.0005710

0.0003877

1.7022194

1.0312421

DATA BASE IS INCIDENTIAL CATCH

RIDLEY

31y

GENERAL AREA IS NORTHEAST OULF

GREEN HARKSBILL
0 0

0 0.

0 0,

0. 0.

0 0.

GENERAL AREA 1S NCRTHMEST GULF

GREEN HAWESEILL
0 0

0. 0.

0. 0.

0. 0.

0. 0. _

GENERAL AREA 1S SOUTH ATLANTIC

GREEN HAWKSBILL



VARIANCE

SUM OF X

Stn OF X2

KEAN

VARIANCE

S OF X2

VARIANCE
Sun OF X

SN OF X2

R TR

0.0438140 0.0005137
0.0138194 0.0001591
26,4198134 0.3097574
9.4768629 0. 0;959496

DATA BASE IS INCIDENTIAL CATCH

LOGGERHEAD RIDLEY
2 0
0. 0082092 0.
0.0022410 0.
0.45%48596 0.
0.1270254 0.

DATA BASE 15 INCIDENTIAL CATCH

LOGGERHEAD™ ~* RIDLEY
3 0
0.0026588 0.
0.0011958 0.
1.2858575 0.

0.5850156 0.

0.0007574

0.0003335

0.5833333

0.2013889

GENERAL ARER IS WEST FLA COAST

GREEN

0.

0.

0.

GENERAL AREA 1S NORTHEAST GULF

GREEN

0.

0.

0.

0.

0.

HAWKSEILL

0.

HANSBILL

0.

0.

0.



S OF X2

DATA BASE 1S INCIDENTIAL CATCH

LOGGERHEAD

0.0029850

0.0005763

1.4213263

0.2779604

RIDLEY

0.0002387
0.0000271
0.1136364

0.0129132

GENERAL AREA 1S NORTHWEST GULF

GREEN HANKSBILL
E
—-é. -
1 0°
0. 0005002 0.
0.000119§ 0.
0.2380952 0.
0.0546893 0.





